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(54) METHOD FOR ADJUSTING REPRODUCTION EQUALIZER 
(57)Abstract: 

PURPOSE: To reflect the influence of the low band cut-off and the non- 
linearity of a recording and reproducing system and to obtain a highly 
precise tap coefficient by recording/reproducing pseudo random data 
actually. 

CONSTITUTION: Reproducing signal data S4 fetched into a computer 22 
is averaged by the period of recording data and Fourier- transformed and 



tap coefficient an initial value, the precision of the tap coefficient is 
improved. In such a manner, a reproduction equalizer for a digital 
magnetic recording and reproducing device is adjusted easily and 
precisely. 




http://wwwl9.ipdl.ncipi.go.jp/PAl/result/detail/main/wAAASpaOZbDA4060048 1 OP 1 .htm 



11/1/0' 



m&T AVAILABLE COP* 



(19)B*Sf$iWr (J P) (12) & fft <A) (ll)#ilFdsHfi§BS^ 

(43)£tfBB ¥«6^(1994)lfll4B 



(5i)inta' mm^ jmmm&f} fi mm*&m 

G 1 1 B S/09 3 2 1 A 8322— 5 D 

20/10 3 2 1 A 7923-5D 



(21)*B#^ 


ff«¥4- 185822 


(71)SiiEA 


000002185 










(22)tbSB 


¥«4#(1992)6^19B 




^JR»ajl lEJbAJH 6 TS 7 $35^ 






C72)f6W# 










je*S&J 1 IK4bS J 1 1 6 T g 7 #35# V = 














C74)RSA 





(54) utmavtm m&MHt&nm&jm 



(57) [919] 

^-^A^piSflj^ft Uf773 2) , Z<D¥-1%'&(D 
*f&&$Jfc#llffl£tl,£o ^^*fSgifSJ&i:3s<b& 
■;XA£ffl^T7-f fr9to9v7WKk (1) #SR«>£*1 

(i) zmmmtLx. yitmnn&tii*?- 

tHz*iT2>9y7m& (2) *s«VLMST;urf >JXA 

t-*»6ns Ut^TM 1) . 




(2) 



6-4810 



1 

[«»iS#©«H] 

©B^^S A/DS»LTgtSt«|{cBl 5 iitf C i:«c«t 
»K 7***;i^i38»£$IHfflfl£S?<b8S*i8g-f£ 

§3®^-* ©HlCSJot ¥^(b bfcSifefi^-* 
i:, -f wvi/*3«Jicifibfcg3»7*-*i:£-e*veft7- 
yxg&tfc©*>JSi£R«l±T-#JllU iS»7-U^^«l 
bT^/<;i/*f&£iStffiJ*:3<», io 

^ ©y -f t Qimv g&m* t © -r *x# 

g'M:*5J;^s LMSr;i/rruXixS:fflvi-c b 7> 
*/t— ;i/^©^^7«ISS:*«)SS^fbS 
©§9g£i£o 

[§s!*JR 2 ] R*K 1 ffi«©B£«4b8©M£«&c 

bT J? IF L M S 7)13 ij XAt*»5*& 
[I9#S3] ±ffl-f WW7«tilT7-i;x«| 20 

n*a i e«©?f£«fts©as 

[R*B4] ±§3¥i9<bbfclf£{i^7 ; -*tt, 2© 

*« l i3«©«i^{bS©iS«*&. 

©«£««* A/DSMfcLT»IWIfcR D att C C <fc 
7*y^;i/«ftJB»H**«©ilft«ft»©aB*a» 

fBS^-^ffljagBCtfcoT^^bbfcB^fl^T 1 -* 

uitnife© % a&rn±-c« w u , at7-yx*» 
±i3y -f ^ js&ttjg t «ft«© t © r 

**Yb«©«**a. 

[00 0 1] 

[«r±©«b#»] c©«wi4» Tjvtmmn*. 

[0 0 0 2] 

['#3|5©ttfl5] f*-f S>*/l/VTR*if©? f -fS>*;i/«$l 
SttS'f^ (L) ^3>7*>tf (C) C«):57tD^ - 50 
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[0 0 0 3] Ctl*T(i7>^A • x-*&S3&S£b 

fr^ambfe^wf D!»>t h 'jjtf-tbTr-f ->\* 

9C¥ffirr oft. *©£*« t>i:oz>i: 

o©ff£«fc»*B»T4fc»fcii#fcfc*Sfc«j|Hfc 

[0 0 0 4] Y^l/X'l— V)V • ?4 ;i/*£f9l'>fcfi£ 

{c'j>*v^i:*sjRm©*^«:©t% pyrmwuDimmm 

*DWtt*»*fc»©«»#^rntLTtiB'*i:*it 

a. 

[0 00 5] »*«tW4«fll»*««r**ttk b 

&«bJ9»i**#-3jB»*s i o*£j*-r*«7-i*y** 

I/— *T?*!>> ^©JeJBtt^-f y*^VTR©ffi*» 

£ftltt, nm7>72, P-i"J-h7>^3, 13® 
^>yN, 8^r-75, n£.7>7'6, D-^'J-h 
7>X7. K8**fr. £H£ttS 1 0#I3®7 

>7 , 2i5«tvn-^y-h7>^3*/hbtl3®^^ F 

8a»£>©B£(S^#n-* y-h7>X7*SJ;VB£T 
>X6tC#t«&$tLS. »£{§^tt, »ft#£t«BSl 1 

»es*u §m«7 3i?s?<b»©^7>-*##»?>ft 
s. 

[0 0 0 6] C©0 6©«fig{C*5V>T. fiS^,I3^m*s«8 

R (07 a) *i3gS4bfei^Si:^ffilc«:So C©M 
jiH^iSEJK (07 b) ©2o*B»l'-b©ey MBW 
•C-Hb^Ki:, 1 MB©#(St»W* (07 c) C» 
f ***"C**y'f/t;^jS»|B» (07 d) #®e>n 

c©y-rvwa&s«*i:«fl5«©a««»fc 

©m* s S'MC*a«k5IC, g+ff«|7 3{C*3V>T^(bS 
4Mb, cCT»»6nfcftR*«*IB©<SflsS©^-l* 

^xricjsifflsna. 
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[0 0 0 7] 

Brftiffci!), m3.m£.$lMte>t>®e>tifcy'( ;t;i/7,j& 
g©Sfc£fcH*-£bfcjfcff*k7>yA • ^-^gBSffi 

£btk §©&«*#-» bfto. *©t«>, m^s^iSE 

ffc*fc k£ltl?&±T-^{b8S*i33IT££i£liS' Ul' 

ft trn frBMj- ifim *> ftft a> o & . 
[o o o 8] tfc^T, c:©&ni3©@6<jtt, ?-f^;i/V io 

ft§3©fS£S:fBffit A>o*jia& < ft a £ k * nJffc£-f 3 

[0 0 0 9] 

KSCtt bt ftVM$F^7}©?i£{I^* A/D gift b 

^S©S*^bS*Pffi-rs^ffiT-$.-DT, ib&^-* 
©JS«Bfcft^T¥^bbfclf£{l^:r-*k, -rww2o 
7 ?y tc pi b felBjgT 1 - k * z ft* ft v - y x ^tfe b fe 
©*»jf«St¥fi±T-g"jeb, jS7->;x^bTy-f 

[ooio] £ h k, ¥*3&©if £f§^7*-* £*r-r a 
* y 7#f»«i, y /t;i/Xfc3*ra®*{b* 6 ® *> ftfc 
9 y 7{£SR4:$0$!ffik UTWLMS 7)\/zi y XAtf 

»6ft.5. 30 
[0011] -Ov-Vl/XfiJfcilbT^-Ux^ 

<fe£)o 

[0 0 12] ^^bbfeS^m^x-^tt, 2 

© n m©¥^ mis c a a ¥^t- <& a . 

[0 0 1 3] CC&Wi, 
7 s -*£IB£bTg3«i:r-*kbTi3»b, JiJWCSfb 
T +7>tftVMI$W7>©S£f3^£ A/D £* bTH-HIS 

TTOftsb-fcHSflW-*^ -rwwxaifceLfc 

IB® 7 s - * k * * ji* n 7 - u x b fe © % mmm 

±T-#Jgb, 3»7-«Jx**LT^-fyt;^js6;ip«jB* 

*», y^wafc8*rafc«flsa®B«*»fc©fft 
#®>McftSJ;-5i<:, • >7*;Si£ 

[0 0 14] 
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[0 0 15] 

») &&*:«>© s^t 1 &mf&&&v¥miz^xm 1 *# 

74 **;i/VTR©g3SIS£3iU k> ®BMm<Dtcto<D 

[0 0 16] 5 s * S?*;i/VTR©i38fS£SUtt, 8BA 
7>72, D-*y-h7>7>3, gBS^vM, ttft 
t 1 — 7*5, St7->76, D-^iJ-h7>^7, g£ 
^H8M». 5*-fS>*-f1f-l Ki, i+S?8g2 2k 

ffl-r ^-71-7 i 2. *§&©** y 13, ^ 

-7^-7 1 2*±lM* 'J 1 3 fctS^bfcnv m — 

7 1 4t#-rs. sipf.sgai^ftfeT* 

-^#tt»*ft*^5«J (P) 881 (S) &&&1 5 k, 
PSKlftSl 5©ffl*5*-**««|&*ftaD/A«»» 
1 ff£«fliSl 7k, A/Dg&SSl 8k, PL 

LI 9k, *Dy»Stt (C©fi»JT-tt, 4fS)H2 0 
k, H?»J (S) jm (P) ^»S2 1 k*WfSo 
[0017] tf@«2 2ffl* T?f3»7*-^ s i »Bmz 
ft, Cft*VME>''!7*5«ttr-f >^-7i-; 1 2*?> 
LTf*-f 1©** 'J 1 3iC-RFW(C7 h7 

t5. COgE^-^kbTii, S^7>^A^3fiJ, M 

i«5 1 ij^j8©m (m*mmm) m^j*ffli>ft««t 
v>. :o^u l 3rt©7*-^*ig*i«br^fg©8BS 

U-hJC^to-a-Sfc»{CPS^«ISl 5T-g!»b, x-f 
^^;i/VTR©g3®S^^l {CX7JbTIBjli-rSo 
T-tt, D/A^«IS1 6 ASAoTV^AJ, ^-f^*^^- 

[0 0 18] l3&7 ; -^S2AsgBS7'>72*jJ;VD- 
9V-V7>Z3*1tLXmm^v H4C«l&Sft, « 
^7 i -7 5K:g3S?ftSo B4'vs'K8 4>*.©S4it 
A*n-^ y-h5>7 7*«fcVS^7'>7 6(c#t*&$ft 
5. S^m^!±, 7*«fcVD/A^ftSl 
8tC««&^ftS. 

[0 0 19] CO«4*ft»17tt, S^fl^klHl^b 
fc7D^7*PLL 1 9T*ft&HJ-r5fc«>©*©-C, t 1 ^ 
1©A/Dgt«l»l 8Ctt, jf£«fcS* 
jiSB5©fl^-ASA7J^fta. PLL 1 9A>?>©7D^7 
Aijlfg§|2 0iC«J&*ft, Cft{C e fcoT4<g©HljS?»© 
HM*D**tfMSns. S3fefg^S3i±, PISB7D 
^7iC«toTA/D^$ftfc^, ^yi3©T7-fe 

*AM*y 1 3IC-«F«C7, hT^ftS. -e©^, 

y l 3A>f>iStij^ftfcs^^7 i - ; 5'S4$'r>^-7 

i-fXl 2*5«tWVME^7*1>bTif»«l2 2 t»0 



(4) 
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jit?. 

[0 0 2 0] A/D&ft©* ay? lc4&fS 

[0 0 2 1] »(CS^ftS©SS3l^«{Co^-C, M2 

^xim3*m&sm?&. sr. smm2 2 fas* 

ii^S4ifr-i'S4 (H2T-tt, 3 1f$t) £ 

2) U S3 a{C^-r«fc5fc¥!9&©f!3=f3^3 3£f# 

HPSffllB&T 1 -* : 0 
^fflSW^IBS^-^ : 0 0 0 0 
■i : 0 0 0 0 

[0 0 2 4] *^yX3 5 Jcfc^Tx *"-f WV^f&giSE 

e c (t) , ¥^©S41^3 34pb (t) i:B 
<. C*Vi?.*7-'Jx^a-rs^, **l*ft©^i!fc!8tll! 
±T*©SiJIi:UT* REC (to) hPB (to) #f#e>ft 

(to) tttlli, DPR (w) =PB (w) /REC 
(to) T-$>3. CfflDPR (to) *iS»7-'J^^g|-ra 
Ci:T% 03 b£^Lfcot-5fcB$fH«&±-C-0*y 
*»*»3 6 (dpr (t) ) *s§f,ns t 
5 1 l/SWfflMm?iJ£fflV>fc©-tN Jt®SW^S©A»A»a 

®7 t -^©7>yAtt«V>< f>2Hifcfc>ft5#, 2©n 

m©r □ ^7 AtffiB a sfflt-iaaKK^jt < * s . 

[0 0 2 5] #©^7^X3 7 (LMS (1) ) T-«U 

LMS7^ >JXA*IB*vc b5> 
X^-** • 7-< ;i/*©*yX««*#«>.5. 

[0 0 2 6] ^b»©B«?S[^^(b©tt*t:iiv>5v> 
3 a**, ccfli^->v;i'- u**>;*© 
*7*4 (PR4) ©«^*0!liCi:-pTattWt-5. PR 
4T-tt, #(4M;i/;*{c*f-f (l, 0, -l) t 

icft-f a j&gt- ^ y^i/x©tfit>S8-e© 

tt#0, * LT 1 h# (4;JW>t-) t*n 

fc2^*sii:-i > -enem© 4 tf-r >b^t©tr>>h 
o fc * a ot 3 *mB#i§im<D smmmic & s . 

[0 0 2 7] try h^«^©(p^^lC»bT{i^!C^ff 
tt&t,>o PR 4 *«^g2SJCjaffl-rS©^-tts 1 K9> h 

TV>«©Tf, 1 +DLfe*''|VVl/*{Sgi£Jg3 6#PR 
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*fc©-C-, 5 1 ira«8©M^J4f3»fl4Ufea^«Cli2 

o 4 4^fiBT-r^b-^>yrn«<tvNo r^u— s>> 

[0 0 2 2] «{C, 5{C*5V>T. §38^-* 

3 4 fc¥«&©fl£{a*§3 3^^^^ ;WXjfcSilW&3 
6^»S. £©0!|©J:-5fc4;IteL;fe?ny7fBl») 

&a,£?9£4B97*-* 3 i *»e>y-f ^;i/^n£;»iftS3 6 

10 IBSt*-* 3 4lix trF©«fc-5!c, 

"1 M ffl&fc "0" #3ogg<-f ww^jajic-fai&g 

[0 0 2 3] 

110 
1111 1111 0000 
1000 1000 0000 

4 © g &i£JB£ fc a «t 5 £ L M S T)V 3 'J X A 7? h 7 > 

20 5. 

[0028] *v7&m.<D®mm£i,Tt*. yj/vvz 
fe^, m*mtwm*$.v>, c©2o©^#2tc>ot.5 

T0Jc-rixii<fcu o 

[0 0 2 9] LMS7;^';XAtli> Wbsotbftfc 
g JUifcJfc h © 2 ft¥«MMft"h £ < ft S <fc 0 * y Xfli 

IS*^^iE-ra. if@©^y«c[i] ©M*fic 
30 #g©try h^©ffl x[k] fc*©j£©g«!igyfcfflffi a 

[k] ©M*U5l»K £ft**fli»U* E[k] E[k]=X 
[k]-A[k] 

[0 0 3 0] C© E[k] t X[k-i] iiClg^t-^T© 1 
A>e>N£T-©k{CWLTJ£L£-to-ti--r\ i#g©*^X 
«WJ[i]fc»ra«<tWIS(DfMiliHR H[i] 

C£T-I±g«8tffcfflfc:y h^#5 1 1 LA>ftV>ffl-e. N 
= 5 1 ltftSo 
H[i] = ZX[k-i] • (X[k]-A[k]) 
40 (2(±, k= l3tPe.N*-C-©^th*Si*-r5. ) 

[00 3 1] Z<D H[i] (ClRm^ahbTSS/hftfla?: 
SHtfefc©* C[i] A^MLSI^fcfcOfcfrL^ C[i] 

C[i]<- C[i] -a -H[i] 

c©5as*ii0iib-r> H[i]©-en-en©ffl*s+^(c/jv 

fe^^X^IS(l) (38) Sffll>t, ^T'y7'3 9«: 
fc^T, ^-f /VU^/S^iSJfJS^b'Tai:, S3cOJ: 

so [00 32] It, ^f^74 1li, *W<;i/*Jfcg& 



(5) 
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SfflS^O^-^S 3£tt^5*yX«g&£BVLM 

&»£*yX&» (2) (4 1) fcfttS. 
[0 03 3] gBti&ll#)S< ft£ hffi£lgBfim©#il8J& 

#A^g;ft3£dfC&3. *©fe»LMS ( 1) (7,=r 

yysi) r'mbtitcfryy'&m (i) *^ecDSSfflv> 
a (i) Sraja-ttu*, ^m*gs®x7-tf<ii:A,if-e 

oMS. ¥^©S^f3^^-^ 3 3 Zmit 

{stz'&<D®tii1&Ri:Em$iB A[k] i:u-tffl^T. «ft 
i&g E[k] fc£iF^(b^£©l¥§SfflH[i]S:#«>S£i:k: 

-f 3. 

[0 0 3 4] fU> ^-f yt;i/^j61SF«0B3 6D«ft» 

6tte>n&*y7fMK (i) **mmtLxmvLMs 

Cffl*Slg^*>ftS*yXtfyR (2) (4 2) fct, * 
yXGMK (1) idfeSS^lSliTSo 20 

(2) fcffl^T, ^^©S^fi^-^3 3 4^Ybb 
fcagSfflr-r • ^*->l*E3 d©J;5C3&:£. 

[0 0 3 5] c:©%W{±> h 5>zst—y-)i ■ yjji* 

^7*— • ?©&!? j&^tCi&gfcv^r-Aiu d ft* 7^1/ 
-*>^TgB»7=-*fcJl|$j&ffl±T-§g!)#U y-r 
^;uxi&*»»©«**«ttDPR (<u) 

HfcTA^. • 7^;i/7*©««a!Rft4 30 

eq (to) **©«&£# £##3 0 ^ut. a^&m© 

Ji$&<EM4i:DPR (to) xEQ (to) fflHAS'h;* < 
S«fc-3t, M^tfPOWELLi*©.*-^^^-* • 

»fttf«fcv>. 

[0 0 3 6] C®«HU©ffrfll0iJi:L-Cs A/DS«SS4 
Mr?** • 7^;v*T-«<££ftSff£3Kbg§*}$ 

c©&$*f8B&*b UTrtSst-««fi£{cov^-ri«wt-So 
-©©^©s^^bga, A/Dg&tg©7 i -ri>7*-U' • 40 
t*-**^?- -5;fe«>©XD^5 vx;u • • 
h7>^M-tf;i/'7-f;^ (PTF) fl>£fc!K *y 
7&&£gBtgT * fc»© R AM*sp*g^$ V> £ *>© h 

[0 0 3 7] H4tt» 7^i;*;PVTR'Nfflrtj6g0iJ©f?l 
JESS^f. H^a^O^-^iiPLL^D^^tCpJ^U 
TV^-i:'S*sfeS©f> S4{c^^-<td%^<i®^bg§i: 

2tC««&f« 0 C©A/D^&f§5 2^6©«^7 :; 'f V 
^^x-^*sPTF5 4iC^$n3. PTF5 4*6 50 
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©^ffc&ffl^-^tfai^tf-h 5 stcusm^fts. m 

g8tt eftt^s. 

[0 0 3 8] ^mr-mA,X'rntm^<t^mmm^6 i 

Jb^^gB^-^S 5*s|B4rSo COgBS^-^tt, R 
OM6 2lCgBta£*Vt^S*ffli:LT, ^KbSfflffi^E- 
F©B$ICttC©ROM6 2fr£|g^;eLfc7 : -*S 5£ 

gas-rs. Sfctt^bgsss&ffl^-T-fcffrScLT, ;ti 

©^88fcfc2ffln*£LTFFT\ IFTf7-Ui$» 
[0 0 3 9] A/DtlS5 2A>&H£«flsSnaEli]K 

6 nzm^mn^m^-^s 6 a. fifo64 
t*#jitn-KfWJc^ h7^ns. 0ax.tf5 i 2 jaw 

®S41?r-i'4 8i;')' h 2 5 6®¥23? 
S&»{CI±, *>J:-5iflMtr>>h (12 8 IOW H © 
ga#fcft(£«kv^ fc£A»U«>¥19[H]»£2©n*£ife 
»T*5»t«s gB&T*-* S 5 0iItlfetf7Tffl¥J5 
i&HttfB^bT-tS. 7D^7AR0M6 7i:tt> ±j£ 
©J: -5 fcB£^b§§©f8S£a©Xn ^7 A;m*ft£ ft 

[0 0 4 0] -r*t>%, gB^-^C/iSS^^o-C^ 

/jNfCfcSJ^C. LMS7;U=f yXA*ffl^T*y7& 
»##»S££©XD^7A#teiM£ft-C^£. fcS^ 

^-^tcsf-fs^r&is*, *V;t;i/*jfc«&jfc© 
•flsfr e. f# ftfe * f ^«IS4«!J«8ffl kbTBVLMS 
T)^zS 'J X A f 9 y 7<m, Z 3 #£© 7D ^ 7 A # 

[0 0 4 1] ^bggfiS^-b-CRfiCJiCOROMe 7 
<P^Xn^7A&Sg^^UTCPU6 6tljai>), CPU 

6 6«u ram6 5*&mLTmw*ft*oo za>mn 

(C{iV>ot.|ilU*fflSfflV'>*©T-fetl«ix Cft^Wt 
5iJ C it L T 7 - U x g& b fciK^ 4 R O M Atlt 

nfei'^7 , MBPTF5 4M©RAM!c8#M 

*<baw«E*-i«/i»*Tr4. 

[0042] 0 5 14, S4i: P«©«^flsfflfilHB 6 
1 £7*4 ^^;i/VTRiCrtM-T5«J6£*^r. x-f 
;wVTRtt, 14©ii5J:|«:!) 1 f-f^^^PLL 
(DPLL) 5 7 4^*,. ^HSii'D'^fA/DM 

$ t © * 5 8 {c«fc i) m u t mm?- 9 s 6 

i: UTtilTJ-rs. d©J;?(c, CO^WJix Ei4feSVA 
ttH5lcjp1-J:^a:«i|fl;Lfc««fflHa®flsSafil§I 
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[00 4 3] 

[HI] 7*<f i>*;i'VTR©||£{§*f7 ; -*£tH?gg{C 
8t»)at?fc»©S'*?A*jjVr7 r n<.y$'0-efc.5„ *2° 
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* [02] C©%ifflM©t»ffl7D-ft-ht-fe 

So 

[S3] n /vuzfo®&B*m^tzn£.®<tzwim? 

[04] Cffl^fciS^rA^r^ **;i'VTRtC 
[05] CC&HHiCkSi^xA*^ y^MTRl: 
[0 6] ^3|5©ff4^b8S©ilfi*a©KiW«cfflV>5^ 

[0 7] ^3R©ss^bS©H3i^ffi©i5iraicffl^siis 

SI0T-&5. 

[^©lawi 

1 y^;i/VTR©g3®^£^ 

4 f3ii^y H 

5 P 
11 ?4 

2 2 H-JI8S 

6 1 n§L*§<tmm®& 



[01] 
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